Although a large amount of literature is available on the subject of nonlinear resonances in weakly nonlinear multi-degree-of-freedom systems, this body of knowledge suffers from some deficiencies.
Firstly, many of the studies are confined to two degrees of freedom. Even in studies of systems•with more than two degrees of freedom, the analyses are restricted to the study of some specific resonance. Thus the available information is in some sense disjointed. Secondly, the phenomenological behavior of systems with internal resonances has not been explored in any depth. The works of Sethna, Tondl, and the papers mentioned in the previous paragraph are some efforts in this direction.
The present study is an effort to correct the above deficiencies in a class of nonlinear systems by presenting a unified method for the analysis of superharmonic, subharmonic, and combination resonances (these will be referred to as the external resonances) which takes internal resonances into account.
I. METHOD OF SOLUTION
In the present study, consideration is given to a system governed by a set of equations having the form dzun 2 (_dun ) 
and assumes expansions for the un, un(t; ½)~ un0(T0, T 0 +½unl(T0, T1) +..., n= 1, 2, .... 
The solution of Eq. 4 can be written as 
II. THE CASE OF NO RESONANCES ß
In the absence of any resonance, R n = N n --0 for all n.
Letting
A n = « a,(Tt) exp[ian(Tt)],
with real a n and an in Eq. 8 and separating the result into From the last two subcases considered, it follows that the terms appearing in Eqs. 23 and 24 as a result of the internal resonance can be responsible for a transfer of energy from a directly excited mode to a mode which is not directly excited. In the next section, the response of a hinged-clamped beam to a harmonic excitation is presented as a numerical example.
V. THE BEAM AS AN EXAMPLE
Large-amplitude vibrations of beams supported in such a way as to restrict longitudinal movement at the ends are accompanied by stretching of the neutral plane. One must account for this stretching by using nonlinear strain-displacement relationships, and consequently, the equations governing the lateral vibrations are nonlinear. In the present example, a hinged-clamped beam is considered. Modal viscous damping is included, and the excitation is taken to be harmonic. Fig. 3(a) . 
The nondimensional form of the governing equation aa is b-• + o-D-=½ 2c•-+v \•/ b-•+p(x, t),

